The local ambulance service operates a visual flight rules (VFR) single engine "Squirrel" helicopter. Patients are transported to and from a helipad situated on the roof-top of Whangarei Area Hospital which is a 350-bed district hospital. It is generally accepted that resuscitation and stabilisation prior to transporting patients minimises patient instability during transfer. 1-9 Interruptions in ventilation and monitoring en route should be avoided. 2 An appropriately designed bridge which simplifies attachment of life support equipment to the patient stretcher helps to achieve this. Wishaw et al lo published details of the "CareFlight stretcher bridge" for aeromedical and ambulance patient transport in 1990. Mobile Intensive Care Units (MICUs) had been described previously for use in ambulances,II,12 large aircraft 13 or within the hospital environment. 14 Table 1 lists the initial criteria for the current design. Features of particular interest to retrieval services, similar to the local one, are listed as follows. 1. The equipment module is fully self-contained and can be carried by one or two people for use independent of the support frame. Ventilation and monitoring can be commenced before the patient has been fully prepared for transfer as the low profile and flat base of the equipment module usually allow it to be placed close to the patient.
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Accepted for publication on January 13, 1994. 2. Lifting a heavy equipment bridge over a patient and locating it onto a stretcher can be difficult. In this design, a lightweight frame is first located onto the stretcher. The flat-based equipment module can then be slid on top of the frame and locked into position. 3. Rectangular frame designs can be top-heavy. 10 The shape of this bridge as well as the central position of the oxygen cylinder should help to improve stability. 4. The attending medical officer, who sits at the head of the patient in the helicopter, can reach the ventilator, monitor and disposables tray without having to strain or disconnect his/her inertia seat-harness. The bridge is designed to fit a Ferno Washington No. 11 stretcher (dimensions 51 cm wide, 187 cm long) which is standard on most New Zealand ambulances. The local rescue helicopter is fitted with a floormounted housing designed to secure this stretcher.
MATERIALS AND METHODS
The frame is constructed from 1.5 mm thick circular stainless steel tubing (19 mm internal diameter), welded together for strength. The upper and lower shelves on the equipment module are constructed from 16 gauge stainless steel plate. The edges of each plate are bent upwards at 90 degrees, to form a 1 cm deep rim. The support frame weighs 3.4 kg. It is 60 cm wide, 65 cm long and 20 cm high. Patients not accommodated within this size would be unlikely to fit the 51 cm wide stretcher. A bow-legged design allows extra width for large patients. Each leg ends with a rightangle bend welded onto a C-shaped bracket made of 3 mm thick stainless steel plating which is lined with non-slip rubber. Two stainless steel tubes welded 46 cm apart, complete the rectangular top of the support frame.
The equipment module weighs 7.4 kg when empty. The base plate is 46 cm wide and 65 cm long. It sits on the suppport frame, to which it can be secured by two toggle clips welded to the rim on each side ( Figure  I ). The front end of the module is a vertically elongated semicircle 37 cm high. Cross-bars are attached to this end, 12 cm and 26 cm above the base plate. The back of the module is a vertical triangle. The rounded apex stands 29 cm above the base plate. is welded on each side, rising from the base of the back end to the level of the upper cross-bar on the front end. An oxygen cylinder cradle constructed from 5 mm thick stainless steel rods is welded between these struts and the upper shelf. Leather straps with attached buckles ensure the secure nesting of the oxygen cylinder. An upper shelf (46 cm long) is attached between the lower cross-bar and the sloping struts. EQUIPMENT An A-size oxygen cylinder (capacity 390 litres) is positioned centrally and inclines upwards from the back towards the front of the equipment module. This helps keep the bridge's centre-of-gravity low and central. The oxygen cylinder yoke is coupled to the ventilator by a CIG "handwheel connector" (Index AS 2896), attached to 4-bar oxygen hosing. This screw connection is compatible with both helicopter and land ambulance oxygen supply.
A TransPAC 2D transport ventilator (PneuPAC Ltd, Luton, Bedfordshire, UK) sits on the left and the lower shelf. This allows access to the supply hose and patient circuit. The TransPAC 2D is 22 cm wide, 9.2 cm high and 16.2 cm deep. It is a gas-driven, time-cycled, volume-preset, pressure-limited ventilator which is suitable for children over 5 kg and adults.
A Propaq 102 monitor (Protocol System Inc, Oregon, USA) which displays invasive and non-invasive blood pressure, ECG and temperature, hangs by its chassis handle from the upper cross-bar and rests on the upper shelf. It is 21 cm wide, 16.8 cm high (with handle) and 11.2 cm deep and has a fully charged battery life of at least five hours. On each side of the Propaq there is a small L-shaped tray (approximate dimensions 23 cm X 12 cm) for drugs, syringes, airways etc. Movement of equipment in the trays is limited by triangular shaped, detachable fabric patches secured to the sloping struts by Ve1cro.
A ventilator disconnect alarm (TERCO Electronics, TSMZ, PO Box 1l-0l8, Auckland, NZ) is positioned on the top shelf, behind the Propaq monitor.
An Ohmeda Biox 3740 (BOC Health Care Inc, Louisville, USA) pulse oximeter sits on the lower shelf to the right of the ventilator. The oximeter is 20.3 cm wide, 7 cm high and 22.3 cm deep and has a fully charged battery life of 3.5 hours.
The ventilator, monitors and trays are firmly attached to the upper and lower shelves by high density foam plastic strips and coated with Ve1cro.
A syringe pump such as the Ohmeda 9000 (Streetch, West Yorkshire, England) and a paediatric ventilator such as an IVENT (Ellerslie, Auckland) can be fixed by bracket onto the front of the equipment module. Two welded hooks allow attachment of fluid bags to the front of the unit. Space is available for a Laerdal bag and mask, on the lower shelf, below the oxygen cradle. Other equipment that does not need continuous attachment to the patient such as suction and defibrillator, are carried separately. A Thomas pack is included in the helicopter cabin to provide a comprehensive supply of drugs and equipment should the need arise. To aid secure attachment of the support frame an optional, expandable brace (Figure 1 ) can be attached below the fabric at the middle of the stretcher. The brace is shaped to accommodate heavier patients and prevents them from pulling the stretcher sides together. The equipment module is placed on a suitable surface beside the patient's head (Figure 3 ). Ventilation and monitoring can thus be commenced before securing the support frame to the stretcher. The patient is strapped onto the stretcher and the support frame is expanded to fit over the patient. The C-brackets are located onto the sides of the stretcher between the fabric gaps. The sides of the frame are then pushed together. The frame is locked in this position by tightening friction screws at the centre of the sliding cross-bars. The equipment module can now be placed on top of and fastened to the support frame (Figure 4) .
The stretcher patient is usually transported to the helicopter on a hospital trolley. All the available staff have their hands free to help carry the stretcher assembly from the trolley to the helicopter or ambulance. The Ferno Washington No. 11 stretcher has a load capacity of 159 kg. The total weight of the stretcher, bridge and equipment is 31.7 kg (Table 2) . Allowing for a Laerdal bag and disposables, etc., patients of up to 125 kg may be transported.
After the patient is loaded and settled into the helicopter, the oxygen supply can be changed over to the helicopter supply at leisure. With the bridge assembled, emergency access to the patient is gained by releasing the clips and lifting the equipment module clear.
DISCUSSION
Patient transfers by helicopter are becoming more common as the number of rescue helicopters increases. The longest flight time between the health care facilities in Northland New Zealand (Kaitaia to Auckland) is one and a half hours. We have not therefore had problems with the battery life of our monitors. Each flight carries a l300 litre (D-size) oxygen cylinder behind and connected to, the passenger cabin. The TransPAC 2D ventilator uses the minute volume plus 100 ml per cycle when set to deliver 100% oxygen. Set on airmix (45070 oxygen) it uses 30070 of the delivered minute volume of oxygen plus 100 ml per cycle. A tidal volume of 800 ml and rate of 14 breaths per minute will exhaust a l300 litre cylinder in just over 100 minutes when delivering 100070 oxygen and just over 270 minutes when delivering 45070 oxygen. A spare A-size cylinder is stowed in the cabin. This allows a reserve of 30 minutes when delivering 100070 oxygen with the above settings. All transfers start with full oxygen cylinders and we have not had to resort to the reserve cylinder.
The bridge has been used successfully for 12 months on at least 60 transfers ranging from small children to 110 kg adults. Recently, a second support frame has been constructed to allow the equipment module to be secured to a hospital bed. The C-brackets are replaced with flat feet that sit between the mattress and base of the bed. To accommodate different widths of hospital bed and facilitate attachment to the bed, this support frame can expand outward on one side. The equipment bridge as described has enabled us to provide a standardised level of care to critically ill helicopter transfers to and from the hospital. While the concept of a stretcher bridge is not new, the features of this bridge are sufficiently different to offer an alternative to previously published designs.
